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WORK_DONE_DURING THE MONTH OF MAY

SYSTEM EVALUATION PROGRAM

Propeliant evaluation tests were completed,and the propel lant lot was
found to be acceptabie. All expiosives are now at hand to assemble the
pilot lot. A test procedure for checking the performance of the boosters
and detonators has been agreed upon. The necessary parts are being manu-=
factured at the present time, and it is expected that the train function-

ing tests will be conducted in June.

Further work was done to control the frigger pull and 1o assure

reliability under all temperature extremes. One way to accomplish-this

o task consists in using a stab fype primer. A firing test with this type

of primer was conducted and has shown that the adoption of this item is
not advisablie. A set of conditions which will give reliable functioning
under all temperature conditions has been established, using the percus-
sion type primer. This will result in rather heavy trigger pull condi-
tions at the cold temperature extreme. However, it is felt that the
extremes of cold under which this igniter system has been tested are

very unl ikely to be encountered in the fietd (-40°F).

Components have started to arrive, and some subassemblies have been
completed. Some delay in obtaining fuze parts is being experienced. |t

is not felt that this will cause serious delay to the over-all program.
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The steel for the penetration tests has been delivered to the J-2 Range.

Angle iron holders are being designed To hold the stacks together for

the testing.

PROPELLANT_EVAL UAT ION

The final shipment of propellant was evaluated by conducting a static
test on 6 May. The curves obtained from the random sample were identical
7o previous curves., The propellant was therefore accepted as bering
satisfactory. As soon as pin plaies become available, the whole quantity
of charge assemblies which is required to finish the pifot ruﬁ will be

assembled.

¢ The curves obtained with the various shipments can be superimposed with-

<
qu/// out showing any appreciable variations.

/'//i
The writer had occasion fo visit Radford Arsenal and was conducted to the
areas where this propellant has been manufactured. The tooling was found

to be in fair condition. However, variations in propellant composition v

[+]
can never be guaranteed beforehand. |n the event of larger requirements, &)

it would be highly advisable To make new extrusion dies so that the pres- Nw
ent method of machining the propellant stick can be eliminated. The =
arsenal was visited in order to witness testing on another project. No

discussion of the present contract took place.

IRAIN FUI.CTIONING

A fixture for testing the train functioning of the stab detonator and the

RDX booster versus the same detonator and the tetryl booster has been

-2 -
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designed and is now being manufactured in sufficient quantities to run p///

a series of 50 tests of each Type ¢’ ULooster.

Drawing No. C-8633 (Appendix) shows this fixfture. The detonator is being
initiated by a firing pin which, by its weight and the disitance through
which it has to drop before making contact, closely simuiates the firing

pin in the fuze when operated by the firing pin spring only. This condi-LPy
tion arises only under extremely |ight graze conditions. The momentum

of the firing pin at the time of target impact has to be added to the

force created by the spring under most fuze operating conditions and‘

most certainiy when the head of the round strikes a solid target.

The arrangement of the detonator and booster is identical to the assembly V//
of these units in the round. The maximum figure for air gap between the
detonator end the booster has been used., The same steel washer between 0///
the two explosive components is being used. The booster is centered by

means of a wooden bushing.

t//The part of this fixture which holds the explosive elements in position
is screwed to a 1/4" steel plate. The shape, size, and edge condition
— e T TS

of the hole will be evaluated in determining detonator and booster 3
a.,

per formance. 1@f§}
The 1/4" size for the steel target plate was indicated by the Confracfingﬂﬁ;
Authority. Fifty RDX boosters and fifty tetryl boosters will be fired in

order to evaluate the performance of the RDX booster and to find out

whether reliable train functioning can be expected. |t is planued to

crE~MEqr
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' Qs
conduct a test of ten shots at first in order to find out whether any %ﬁ;’

components of the fixture have to be modified in some way to facilitate

testing or for any other reason.

A letter was written to Lorne in which L2 operation of the fixture was ,
described. The thicknsss of the plate to be used was determined in the

—

subsequent discussion.

FUNCTIONING OF IGNITER ASSEMBLY

In order fo determine whether the igniter set-up as determined during
April would function reliably at the hot temperature, a test at a tempera-
ture of 120% was conducted on 6 May. Ten rounds were fired using the

new assembly with parts selected in a manner which would produce the
minimum of travel of the primer firing pin. The test was conducted with

steel heavy wall motor bodies, but the remainder of the system was the

final design.

The result of the test was negative. Of ten hot rounds fired, two failed
1> operate. |t was found that the primer in both cases had not been
struck with sufficient force to init.. e the explosive coating on the

anvil,

This problem received further study, and the chart shown on Drawing B-8658
was compiled as a resutt. Study of this chart will show the difficulty
encountered when trying to create a low value for the trigger pull at all
extremes and to still obtain reliable functioning. In order to further

explain the chart, each column of the chart will be discussed.
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Column A shows the travel imparted to the firing pin by the actuating
lever when this lever is moved from a dead vertical position to ihe point
when it no longer kesps in confaci wivh The firing pin and allows the pin
+o be driven forward. the left row of figures (amb.) shovsthe travel as
obtained when the assembly is at a temperature of betwecn 5C~ and 80°F .
The middle row of figures shows the fravel of the identical assembly when
cooled to a temperature of —40°F,and the left row of figures shows the
+ravel when the same assembly is heated to a temperature of 130°F. As

can be seen, the total variation is .050".

In order to determine the travel from a vertical position of the actuating
lever, the assembly is placed in a special fixture which holds the lever
in the proper position. i1 has fo be remembered, however, that once the
trave! from vertical has been determined, the actual travel when firing
the round may vary somewhat from this value because of tolerance accumula-
tions. However, some starting point from which easy assembly can be

measured has to be found. The lever in the round assembly will merely

have to move through thes dead center position, or it will start its motion
beyond this position. In either case, a measurement taken fiom a dead
center position will still be valid.

Column B shows the compressed spring length resulting from the fravel.

The values are given at hot and cold temperatures only.

Column C shows the prestress of the spring, i.e., the amount by which the
spring is being prestressed in the assembly before rearward motion of the

actuating lever takes place.

-5 -
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Column D shows the final compressed spring length, i.e., the spring length
ai the point where the actuating lever disengages the firing pin. This

is determined by Column A and Coiunn C.

Column D shows the total spring deflection at both extremes of temperature,
This figure is somewhat theoretical in some cases, since the maximum
deflection the spring can take is .310". In the case of values greater

than this, the igniter parts have to be deformed by the additional amount.
This is the factor which causes the heavy trigger pull values under cold
conditions. It also has to be borne in mind that the parts of the igniter i
which take the deformation are less pliable under cold than under ambient

and hot conditions.

folumn F gives the length of the spacer which is inserted into the assembliy
in place of the firing spring in order to locate the end cap so as to

obtain the desired values,

Drawing B-8658 shows values which ware picked for the fina! design. Exten-
sive static testing with both hot and cold igniter assemblies has been
carried out, and 100% functioning was obtained. As can be seen by studying
the chart, a combination which gives a very heavy frigger pull at the cold

end will give a very acceptable figure at ambient or hot.

The combination as shown on Drawing B-8658 will produce acceptable results.
g The improved trigger |inkage arrangement with the larger travel of the
\g/7swivel sleeve (the member which coperates the actuating lever when the trig-

ger is being pulled) and with the more favorable angle of attack on the
-6 -

SECRET

Declassified and Approved For Release 2011/11/08 : CIA-RDP78-03642A000800060009-8



Declassified and Approved For Releas?eS Z%E&(g : CIA-RDP78-03642A000800060009-8

“'~sge-Eastern

part of the trigger Iiself will more than overmatch the travel required

by the actuating lever.

STAB TYPE PRIMER

After reviewing the above, it was felt that a strong reduction in the
force required by the primer would be highly desirable. It is being
real ized that any such improvement would almost certainly wind up as a
suggestion at the end of the final report, since no unnecessary changes

will be incorporated into the pilot production lot.

“he M45 stab type primer was Tried out in a firing test conducted on

26 May. The end of the existing firing pin was changed to produce a’
point identical in angle to the point on the firing pin on the present
fuze. The primer was held in an adapter, which took the place oi the

cartridge used at present.

The result of ten rounds fired was negative. Seven rounds failed to
ignite the propellant at the cold.Tempera+ure. This was caused by the
fact that the output of this particular primer is far too strong and
caused rupture of the igniter body in the area behind the primer. This
opened up the throat end of the motor body before ignition of the propel-

lant had been established.

The force requirement of the stab type M45 primer is a minimum of 8 in-oz
as opposed to 20 in-oz for the percussion primer. The force requirements
sre correspondingly lower, and there does not exist any problem in encoun-

tering excess trigger pull at cold temperature.

-7 -
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N
@§§ The possibility of using & stab type primer still exists, However, such

//,oé

&;Q/ a primer would have to be made up specially for the purpose, with a mini-
é?::[\ mum amount of explosives and possibly containing the bilack powder within
§%k::§ the primer can. This in fturn would facilitate assembly very greatly.
é}(? As stated before, such a development is out of place for'The present

project.

COMPONENTS FOR PILOT PRODUCTION LOT

Components for the pilot production lot are starting to be delivered.

Some difficulfies with parts which had to be rejected have been encountered.

This was particularly the case with the springs for the fuze, all of which
//had to be rejected. Delivery of fuze components is also somewhat slower

than expected. Scme minor subassemblies have been complieted for the total

quantity.

The launcher components have been sert o us from Eastern Tool & Mfg. Co.
in sample batches. Scme changes had o be made in»fheir tooling in order
to make the parts conform to the print. Some minor difficulties have also
been experienced with the exterior finish for the launcher metal parts. A
visit to Eastern Tool has had the effect of eliminating all the questions,

and the parts as received now are of very good quality.

A partial shipment of launcher tubes has been received and hydrotested.
Some failures of tubes at the 900 psi pressure level (level of hydrotest)

\ﬂ have been recorded. The manufacturer ﬁas stopped production in order to
tind out why fubes“which withstand his hydrotest fail under the test

imposed on them at Hesse-Eastern,

-8 ~
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[t is strongly suspected that the testing done at the manufacturer's

plant is causing the rejects, since they fest at a higher pressure level

than recommended.,

Evaluating our inspection results, it was found that most rejects occurred

in the first box of tubes. The vendor has stated that tubes tested fo

{100 psi were all ﬁlaced in the same box. The problem is being further
investigated. However, the tubes as obtained to date appear to te as

good or better than the tubes used in the R&D program.
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Declassified and Approved For Release 2011/11/08 : CIA-RDP78-03642A000800060009-8



Alawon”, sricer ;/)_[54‘3; )

SU6 A BTLONG WEX WD BOLTS & wurs
3 eEQ L g

REVISIONS A
‘DQ NOT SCALE PRAWING™ . ™ |"

SIS AL OVER -
- WEXCERT. WHERE NOTED -

SHARR, CORNERS

e

BREAK- AL

0Q5—.010

‘}o T HESSE-EATERN. DIVI

ON’
1;&‘?}:35155. INC.
CAMBRIOGE 38, MASS,

T BaoSrER TASE AiVes

CLRDR, LR TONATHR,

Bocs7 R
TRAIN Fomesior TEIT _

sl

G5+3 | ASSY OWG,

) fﬁ’%ﬂ. 1\
k|

P LT

REV. Egl

Declassified and Approved For Release 2011/11/08




Declassified and Approved For Release 2011/11/08 : CIA-RDP78-03642A000800060009-8

T gl : ! Mf‘,.l 2iaa 3 ol
- 55708 somy s fetERRLy Eagy '8 .
- ] oma ASSY y = 27 {0 nmwmww m w*mm mm“m”u
{ ; 0:43Y T T e 738 38188 § <
Va \n $ ’ : w« z o) f..l % ~H T = n‘\n« ,, w i S» ’ ' v
ol TL wowl . (Sx JLIW TFS, Hiile 2135215873 L .,_, ‘ _ 9
\\, \\ WxUZu AU ﬂu\b.‘wﬁ e \M.h\\\\ mwm mﬂww_mmmWﬂ M"“WJ . msm|ﬂ§QQw~W
R ——— 1 2 S = “ l<~ k
mw\&»\,h R..\\ Mo‘z..xu . SSVA ‘6p 11343A3 »vaJ .M . m“. zig 2 TiZ w Lt 77 >4 %NQ%\& \w\%\\\\%\lﬁ«m\%&w\\‘\“h“\\k~ﬂ8&uﬂ_ > . .\
— ‘ONI ‘SD1HB8VA XALHOITS 3O -3 Loz b Sk Kr SL7TASTE T AR AT
&V\ N\ o NOISIAIQ ‘N¥31SV3I—3ISS3H U\nnw.nnWsk L oms ST %\f\\wﬁ\ku\w\&\ %.»Q\\.\N%WWP\\ kamS\\ IS NI ,%
\M OIS ST Soi9a SINmd v S3a3s83dnS LNRd SHL NM\\@\\ A uw\m\ W\Nh\ﬂ\ﬁé . L%W.\m\m 7 \YQ\M&\A\\%&&QQ STHL S
. A %
. x.,mﬂml\ < A e ..JQ\ mu 2 &&{u\ﬁku { ?bu&\%@ QQ?WNWR,&.QU ﬂN\QN %\% ..m
vo & o Lnzz L oa | GIRD 1o 40 FONVHT 8
Qil9 INILETL NTHIA foFEe £t IR Van et A sy WI2MLTE 2TNYIL N Py g
058 kg7 O F2o = v DL @ L i& o Wm C ot coe (W 7L GTOU E LOKD KL w\,\wwvuqn\ﬁm
I 0L WHIT SIEL | . - T Sws aaissawiY WO KONV T3 MRW
. . . - =]
\nh.m.. N A A . ) : o : , m
_5es . 092’ U 1S2' 4 | v | b
Om,m. oSs2* ol Qe Ns ) L o ) . &O.. ﬂ/)A\\uA ,\ Q\@»Q&\FA A “
N DELT- 289 , 7307 L ’ . : Dmn.ou.A ] e e b L
. . . e v et e e . - R R 5 ﬁ \NN \ﬂ%\ NWQ <
Bt U - . -r\w\\ ’ ..Q,\ m,m‘N 08
T IOURTIVEPEEREEEE S S S e - %
. ek : i Ii148) wqm 952408
I - - - LA kg
Ov i 550 25h W, TUSEL L ,,wnﬂ»% mwm 65
A N R ] , 1 b0
) A : B N TRk - P & v-so. g S
IR —— .| zee (33T 5l2 )08
| 4 SR -EIRR I Ak
e T e o YT ,...!a\.:.i.y..x«_,.1..3'(.1.!|§ ..i.lllk.fl,\fﬂlﬂ.m
_ —— B VA 7 Ss7L e R114 :m
e S e R v osivron A
e e e ﬁ el | SoL |ssziwE G
IR , \ser 1 567 59TISE T R
ST S . ! Bl e e
U A ; Ige, T\ 589 sLr| 57|00
e e , M SRR BUURNEINTES S af-Surioes SNSEEEIES Sano eurtogs mit
SIS R T mre s L I AR AL
e e s T T . v i i { g o
. . { IR NS SRS S T s s e .:,,:.;Mm%\ Qw P &Q\\*Q«S ,_m_,.
s e e S T g G g0 U LOh gron e 0ro 1) HEeNFE T
: u.\:u e ¥RV T O O ENHIT SO m‘ S a%\x.\.rw\.a\&\ NS |9 NS 20 53%\&ﬁ M.wwwulnexmb Q.w) V\»\K‘

: g0 \\k %\A\o\d& . \CN‘«\NUWN&NQ ..Yn\mﬁm. F75 Waﬁ«.‘u\lxm 2k «\\l\m M:V..NW-\KWW% m /e V\.,.
i { .7, i e j n =30

| L XA , ,

- : : ; .éoo UYM_O‘ X -70::?:2 4 o A Pmduwm




'Declassified and Approved For Release 2011/11/08 : CIA-RDP78-03642A000800060009-8

- SECRET

Declassified and Approved For Release 2011/11/08 : CIA-RDP78-03642A000800060009-8



